Abstract Based on published sources, we have created a kinematic database on 220 massive (> 10M ⊙ ) young Galactic star systems located within ≤ 3 kpc of the Sun. Out of them, ≈100 objects are spectroscopic binary and multiple star systems whose components are massive OB stars; the remaining objects are massive Hipparcos B stars with parallax errors of no more than 10%. Based on the entire sample, we have constructed the Galactic rotation curve, determined the circular rotation velocity of the solar neighborhood around the Galactic center at R 0 = 8 kpc, V 0 = 259 ± 16 km s −1 , and obtained the following spiral density wave parameters: the amplitudes of the radial and azimuthal velocity perturbations f R = −10.8 ± 1.2 km s −1 , and f θ = 7.9 ± 1.3 km s −1 , respectively; the pitch angle for a two-armed spiral pattern i = −6.0
Abstract Based on published sources, we have created a kinematic database on 220 massive (> 10M ⊙ ) young Galactic star systems located within ≤ 3 kpc of the Sun. Out of them, ≈100 objects are spectroscopic binary and multiple star systems whose components are massive OB stars; the remaining objects are massive Hipparcos B stars with parallax errors of no more than 10%. Based on the entire sample, we have constructed the Galactic rotation curve, determined the circular rotation velocity of the solar neighborhood around the Galactic center at R 0 = 8 kpc, V 0 = 259 ± 16 km s −1 , and obtained the following spiral density wave parameters: the amplitudes of the radial and azimuthal velocity perturbations f R = −10.8 ± 1.2 km s −1 , and f θ = 7.9 ± 1.3 km s −1 , respectively; the pitch angle for a two-armed spiral pattern i = −6.0
• ± 0.4
• , with the wavelength of the spiral density wave near the Sun being λ = 2.6 ± 0.2 kpc; and the radial phase of the Sun in the spiral density wave χ ⊙ = −120
• ± 4
• . We show that such peculiarities of the Gould Belt as the local expansion of the system, the velocity ellipsoid vertex deviation, and the significant additional rotation can be explained in terms of the density wave theory. All these effects decrease noticeably once the influence of the spiral density wave on the velocities of nearby stars has been taken into account. The influence of Gould Belt stars on the Galactic parameter estimates has also been revealed. Eliminating them from the kinematic equations has led to the following new values of the spiral density wave parameters: f θ = 2.9 ± 2.1 km s −1 and χ ⊙ = −104
INTRODUCTION
A wide variety of data are used to study the Galactic kinematics. These include the lineof-sight velocities of neutral and ionized hydrogen clouds with their distances estimated by the tangential point method (Clemens 1985 . Among the youngest OB stars, the fraction of binary and multiple systems reaches 70-80%. However, the kinematics of precisely such systems has been studied more poorly than that of single stars. At present, great interest in massive binaries is related to the study of the Galaxy's spatial, kinematic, and dynamical properties. For example, it is important to know the positions of high-mass X-ray binaries in the Galaxy (Coleiro and Chaty 2012) , their connection with the Galactic spiral structure (Lutovinov et al. 2005) , the distribution of possible presupernovae, the progenitors of neutron stars and black holes, around the Sun (Hohle et al. 2010 ), the distribution of runaway OB stars (Tetzlaff et al. 2011 ), etc.
Binary systems usually have a long history of spectroscopic and photometric observations. Therefore, in particular, their systemic line-of-sight velocities, spectral classification, and photometry are well known. Here, we focus on revealing the binary systems containing predominantly O stars that are suitable for studying the kinematic characteristics of the solar neighborhood and the Galaxy as a whole. Among the O stars from the Hipparcos catalogue (1997), only 12 have trigonometric parallaxes differing significantly from zero and the farthest of them, 10 Lac, is only ≈540 pc away from the Sun (Maiz-Apellániz et al. 2008 ). Therefore, we use less reliable spectrophotometric distance estimates for many of the stars from our sample.
The goal of this paper is to create a kinematic database on Galactic massive (> 10M ⊙ ) young star systems within 2-3 kpc of the Sun, to determine the main kinematic parameters of the Galaxy, including the spiral density wave parameters, using this database, to reveal runaway stars, to explain the kinematic peculiarities of the (Gould Belt) stars nearest to the Sun, and to study the influence of the latter on the Galactic parameters being determined.
DATA

Distances
Studying the total space velocities of stars requires knowing six quantities: the equatorial coordinates (α, δ), the heliocentric distance (r), two proper motion components (µ α cos δ, µ δ ), and the line-of-sight velocity (V r ). It is important to note that the requirement of a high accuracy for the space velocities imposes a constraint on the heliocentric distances of stars, which is no more than 3 kpc in our case. For example, since V t = 4.74rµ t , where µ t = µ 2 α cos 2 δ + µ for it. This system is interesting to us, because the previously available Hipparcos proper motions and the line-of-sight velocity V r = −33 ± 4 km s −1 (Rauw et al. 1999 ) showed it to be a runaway star (see Section 3.5) with a peculiar velocity |V pec | ≈ 50 km s −1 . At the new parameters from Kennedy et al. (2010) (V r = −5.9 ± 4.7 km s −1 ) and Dzib et al. (2012) that we adopted, its peculiar velocity is |V pec | ≈ 25 km s −1 , i.e., it is a runaway star.
The detached spectroscopic binaries with known spectroscopic orbits selected by Torres et al. (2010) on condition that the masses and radii of both components are determined with errors of no more than ±3% constitute a no less important part of our sample. These stars served to check fundamental relations, such as the mass-radius and mass-luminosity ones, to test stellar evolution models, etc. It is important that their spectroscopic distances agree with the trigonometric ones (van Leeuwen 2007) within < 10% error limits (which was calculated from an overlapping sample). We took all youngest (< 50 Myr) and most massive (the sum of the components > 10M ⊙ ) systems from the list by Torres et al. (2010) . There is one exception RS Cha is a young (≈ 8 Myr) system, but both its components are low-mass ones (≈ 1M ⊙ , these are T Tau stars).
We also used the list of massive spectroscopic binaries by Hohle et al. (2010) and the list of spectroscopic binaries by Harries et al. (1997) . Our sample includes three stars from the list of high-mass X-ray binaries with distance estimates by Coleiro and Chaty (2012): γ Cas, 1H 1249−637, and Cyg X-1. The distances for a number of stars were taken from the compilation by Gudennavar et al. (2012) ; we set the distance error equal to 20%. It can be seen from a number of stars from this compilation that the distance estimates tend to decrease, sometimes significantly, depending on the publication time.
Note that previously (Bobylev and Bajkova 2011) we studied the Galactic kinematics using OB3 stars (r > 0.8 kpc) whose distances were estimated (Megier et al. 2009 ) from interstellar CaII absorption lines. In this paper, we essentially managed to avoid the overlap between the samples, because the results obtained in different distance scales are of interest. As can be seen from Table 1 , where the entire bibliography is reflected, only four stars have distances in the calcium scale.
Finally, we selected all Hipparcos stars of spectral types from B0 to B2.5 (according to the stellar evolution models, the masses of such stars exceed 10 − 7M ⊙ ) whose parallaxes were determined with errors of no more than 10% and for which there are line-of-sight velocities in the catalog by Gontcharov (2006) . Note that at present, such a sample is easy to draw from the catalog by Anderson and Francis (2012) . There are 124 such B stars; their Hipparcos numbers are given in Table 2 .
As a result, we obtained a sample of 220 stars whose distribution in the Galactic plane is shown in Fig. 1a . More than two thirds of the entire sample or, more precisely, 162 stars are located within about 600 pc of the Sun. Almost all of them belong to the Gould Belt (Bobylev 2006; Bobylev and Bajkova 2007 ). This membership is suggested by the characteristic inclination of the stars from the selected neighborhood to the Galactic plane (≈ 17
• ), which can be seen from Fig. 1b . The distant stars (Fig. 1a) clearly delineate the Perseus (farther from the Sun) and Carina-Sagittarius (closer to the Galactic center) spiral arms; the Orion arm is well represented (the elongation in a direction l ≈ 75
• ). In our view, the distribution of stars shown in Fig. 1a Notes. 2MASS photometric data.
Line-of-Sight Velocities
In addition to the main source, the Sb9 bibliographic database on the orbits of spectroscopic binaries (Pourbaix et As was pointed out in Moffat et al. (1998) , determining realistic values of the systemic line-of-sight velocities is very difficult for O stars and virtually impossible for Wolf-Rayet stars. Therefore, we tried to include as few data on Wolf-Rayet stars as possible in our sample. 
Proper Motions
KINEMATIC ANALYSIS
Galactic Rotation Model
The method of determining the kinematic parameters applied here consists in minimizing a quadratic functional F:
provided the fulfilment of the following constraints derived from Bottlinger's formulas with an expansion of the angular velocity of Galactic rotation Ω into a series to terms of the second order of smallness with respect to r/R 0 and with allowance made for the influence of the spiral density wave:
where the following notation is used: N is the number of stars used; j is the current star number; V r is the line-of-sight velocity, V l = 4. ; u ⊙ , v ⊙ , w ⊙ are the stellar group velocity components relative to the Sun taken with the opposite sign (the velocity u is directed toward the Galactic center, v is in the direction of Galactic rotation, w is directed to the north Galactic pole); R 0 is the Galactocentric distance of the Sun; R is the Galactocentric distance of the star; Ω 0 is the angular velocity of rotation at the distance R 0 ; the parameters Ω ′ 0 and Ω ′′ 0 are the first and second derivatives of the angular velocity, respectively; the distance R is calculated from the formula
To take into account the influence of the spiral density wave, we used the simplest kinematic model based on the linear density wave theory by Lin et al. (1969) , in which the potential perturbation is in the form of a traveling wave. Then,
where f R and f θ are the amplitudes of the radial (directed toward the Galactic center in the arm) and azimuthal (directed along the Galactic rotation) velocity perturbations; i is the spiral pitch angle (i < 0 for winding spirals); m is the number of arms, we take m = 2 in this paper; θ is the star's position angle (measured in the direction of Galactic rotation): tan θ = y/(R 0 − x), where x and y are the Galactic heliocentric rectangular coordinates of the object; the wave phase χ is
where χ ⊙ is the Sun's radial phase in the spiral density wave; we measure this angle from the center of the Carina-Sagittarius spiral arm (R ≈ 7 kpc). The parameter λ, the distance (along the Galactocentric radial direction) between adjacent segments of the spiral arms in the solar neighborhood (the wavelength of the spiral density wave), is calculated from the relation 2πR 0 λ = m cot(i).
The weight factors in functional (1) are assigned according to the following expressions (for simplification, we omitted the index i)
where S 0 denotes the dispersion averaged over all observations, which has the meaning of a "cosmic" dispersion taken to be 8 km s −1 ; β = σ Vr /σ V l and γ = σ Vr /σ V b are the scale factors that we determined using data on open star clusters (Bobylev et al. 2007 ), β = 1 and γ = 2. The errors of the velocities V l and V b are calculated from the formula
The optimization problem (1)- (8) is solved for the unknown parameters
and χ ⊙ by the coordinate-wise descent method. We estimated the errors of the sought-for parameters through Monte Carlo simulations. The errors were estimated by performing 1000 cycles of computations. For this number of cycles, the mean values of the solutions essentially coincide with the solutions obtained from the input data without any addition of measurement errors. Measurements errors were added to such input data as the line-of-sight velocities, proper motions, and distances.
We take R 0 = 8.0 ± 0.4 kpc according to the result of analyzing the most recent determinations of this quantity in the review by Foster and Cooper (2010).
Periodogram Analysis of Residual Velocities
Relation (8) for the phase can be expressed in terms of the perturbation wavelength λ, which is equal to the distance between the adjacent spiral arms along the Galactic radius vector. Using relation (9) between the pitch angle i and wavelength λ (9), we will obtain an expression for the phase as a function of the star's Galactocentric distance R and position angle θ:
The goal of our spectral analysis of the series of measured residual velocities V Rn and ∆V θn , n = 1, . . . , N, where N is the number of objects, is to extract the periodicity in accordance with model (6), (7), describing a spiral density wave with parameters f R , f θ , λ and χ ⊙ . If the wavelength λ is known, then the pitch angle i is easy to determine from Eq. (9) by specifying the number of arms m. Here, we adopt a two-armed model, i.e., m = 2. Let us form the initial series of velocity perturbations (6), (7) for Galactic objects in the most general, complex form:
where j = √ −1, n is the object number (n = 1, ..., N). A periodogram analysis consists in calculating the amplitude of the spectrum squared (power spectrum) obtained by expanding series (13) in terms of orthogonal harmonic functions exp[−j(2πR 0 /λ k ) ln(R n /R 0 )+ jmθ n ] in accordance with Eq. (12) for the phase of the spiral density wave to extract significant peaks in it.
Let us first calculate the complex spectrum of our series:
where the superscripts Re and Im denote the real and imaginary parts of the spectrum. Let us reduce the problem of calculating spectrum (14) to the standard Fourier transform. Obviously, transformation (14) can be represented as
where
Finally, making the change of variables
we will obtain the standard Fourier transform of the sequence V ′ n , precalculated from Eq. (16) and defined in the space of coordinates R ′ n (17):
The periodogram |V λ k | 2 from which the statistically significant peak whose coordinate determines the sought-for wavelength λ and, accordingly, the pitch angle of the spiral density wave i (see (9) ) is extracted is to be analyzed further. Obviously, our spectral analysis of the complex sequence (13) composed of the radial and tangential residual velocities does not allow the radial and tangential perturbation amplitudes to be separated. A separate analysis of the radial, {V Rn }, and tangential residual, {∆V θn }, velocities, for example, as was shown in , is required to estimate the perturbation amplitudes f R and f θ . The input data V ′ n (R ′ )(n = 1, . . . , N) should be specified on a discrete mesh l = 1, . . . , K = 2 α , α is an integer > 0, N ≤ K; ∆ R , for a numerical realization of the Fourier transform (18) , for example, using fast algorithms. The coordinates of the data are defined as numbers rounded off to an integer as follows:
is the discretization interval. The specified sequence of data is assumed to be periodic, with its period being D = K × ∆ R . The perturbation amplitudes are assumed to be zero at the points l where there are no measurements.
Рис. 2: Rotation velocities of stars around the Galactic center V rot versus Galactocentric distance
R: the thick line indicates the velocities of neutral hydrogen (McClure-Griffiths and Dickey 2007)
; the black circles with bars are massive spectroscopic binaries; the grays squares are massive Hipparcos B stars whose parallaxes were determined with errors of no more than 10%.
RESULTS AND DISCUSSION
Galactic Rotation Parameters
First, we obtained the solution based on a sample of 97 spectroscopic binaries (the rejected systems are listed in Section 3.5) using only two equations, (2) and (3). This is because the contribution from Eq. (4) to the general solution is negligible when using distant stars. The velocity w ⊙ was assumed to be known (because it is determined very poorly from distant stars) and was taken to be w ⊙ = 7 km s −1 . Such an approach was used, for example, by Mishurov and Zenina (1999). The results turned out to be the following:
and
, Ω ′′ 0 = 0.97 ± 0.37 km s −1 kpc −3 , f R = −11.5 ± 1.9 km s −1 , f θ = 5.5 ± 1.6 km s −1 , i = −6.4
• ± 0.6
The error per unit weight is σ 0 = 8.5 km s −1 . Based on the derived pitch angle i and Eq. (9), we find λ = 2.8 ± 0.3 kpc.
Since the solution using nearby Hipparcos B stars is of interest, we obtained the solution using the entire sample (220 stars). All three equations (2)-(4) were used in this approach; the velocity w ⊙ was not fixed. The results turned out to be the following: (u ⊙ , v ⊙ , w ⊙ ) = (3.4, 8.9, 7.8) ± (0.8, 1.1, 0.2) km s −1 and
The error per unit weight is σ 0 = 6.5 km s −1 , λ = 2.6 ± 0.2 kpc and the linear rotation velocity of the Galaxy is V 0 = |R 0 Ω 0 | = 259 ± 16 km s −1 (at R 0 = 8 kpc). From our comparison of results (19) and (20) we see that the most distant stars have a decisive effect when finding the Galactic rotation parameters. Using a large number of nearby stars with highly accurate distances reduces only slightly the errors of the parameters being determined. On the other hand, in solution (20) As can be seen from Fig. 2 , the patterns of change in the rotation velocities of stars and hydrogen clouds are similar at R > 7 kpc, i.e., the phases of the velocity perturbations produced by the spiral density wave are similar. The significant velocity dispersion of OB stars at distances R ≈ 6 kpc is caused by the proper motion errors. Figure 3a presents the rotation velocities of the stars from our entire sample and the Galactic rotation curve constructed in accordance with solution (20) . The confidence intervals were calculated by taking into account the uncertainty in R 0 . Figure 3b presents the residual velocities ∆V rot calculated using the derived Galactic rotation curve.
In Fig. 4 , the Galactocentric radial velocities (V R ) of the sample stars are plotted against distance R. The periodicity related to the influence of the spiral density wave is clearly seen. We plotted the line whose slope to the horizontal axis is equal to the radial velocity gradient dV R /dR ≈ 40 km s −1 kpc −1 near R = R 0 (this gradient will be considered in more detail in Section 3.3).
To construct the curves in Figs detected neither in Bobylev and Bajkova (2011) , where the kinematics of OB3 stars was considered, nor in our papers aimed at analyzing Galactic masers (Bobylev and Bajkova 2010; Bajkova and Bobylev 2012).
In Fig. 5 , the radial, V R , and residual tangential, ∆V rot , velocities for the stars of the entire sample are plotted against distance R ′ , with these velocities being given relative to the group velocity (u ⊙ , v ⊙ , w ⊙ ) found in solution (20) . The power spectrum corresponding to this approach is shown in Fig. 6 .
Our comparison of solutions (19) and (20) and the results of our spectral analysis of the residual velocities presented in Figs. 5 and 6 lead us to conclude that the derived spiral density wave parameters agree well between themselves. Thus, the wavelength is λ = 2.6 kpc and the phase is χ ⊙ = −120
• . However, these values still differ from λ = 2.3 ± 0.2 kpc and χ ⊙ = −91
• that were found in our previous paper from OB3 stars using an independent distance scale (Bobylev and Bajkova 2011), which will be discussed Рис. 6: Power spectrum of the velocities for the entire sample of stars.
in Section 3.4. As can be seen from Fig. 6 , the spectral peak is well extracted, although the spectrum has a large low-frequency component.
Residual Velocities
The stellar velocities corrected both for the Galactic differential rotation and for the influence of the spiral density wave are presented in Fig. 7 for distant stars (r > 0.6 kpc) and in Fig. 8 for nearby stars (r ≤ 0.6 kpc). The diagonal lines in Figs. 7a and 8a indicate the orientation of the velocity ellipsoid on the UV plane typical of the Gould Belt stars (Bobylev 2006) . As can be seen from Figs. 7d and 8d, applying a correction for the influence of the spiral structure removes the elongation and makes the distribution of stars nearly circular.
For example, for nearby stars before applying any corrections for the influence of the density wave (this case corresponds to Figs. 8a-8c) , the means are (U , V , W ) = (−10.0, −14.7, −7.2) km s −1 (as we see, the magnitudes of these velocities differ little from the solar motion parameters derived by Schönrich et al. (2010) . In this case, the principal axes of the velocity ellipsoid are (σ U , σ V , σ W ) = (7.3, 5.7, 3.8) ± (0.5, 0.6, 0.4) km s −1 ; the orientation of the first axis (l 1 = 308 ± 7
• , b 1 = 1 ± 1 • ) is shown in Fig. 8a . Once the corrections for the influence of the density wave have been applied (this case corresponds to Figs. 8d.8f) , the coordinates of the distribution center and the velocity dispersions are (U, V , W ) = (−4.5, −8.6, −7.2) km s −1 and (σ U , σ V , σ W ) = (6.1, 5.8, 3.7)± (0.6, 0.5, 0.4) km s −1 , and the orientation of the velocity ellipsoid essentially coincides with the directions of the X, Y, Z coordinate axes.
Kinematic Peculiarities of the Gould Belt
When studying stars belonging to the Gould Belt, various authors have long noticed such a kinematic effect as the expansion of this entire star system with an expansion parameter k ≈ 25 km s −1 kpc −1 (Bobylev 2006) . A similar effect with an expansion parameter k ≈ 46 km s −1 kpc −1 is also detected in one of the components of the Gould Belt, the vast Scorpius-Centaurus OB association (Bobylev and Bajkova 2007) . Torres et al. (2008) showed that the centers of all small associations (β Pic, Tuc-Hor, TW Hya, and others) in the neighborhood of Scorpius-Centaurus have an expansion parameter of 50 km s
The radial velocity gradient dV R/dR ≈ 40 km s −1 kpc −1 indicated in Fig. 4 is very close to the above local expansion parameters. However, remaining within the theory of the influence of the spiral density wave, we must conclude that the influence of the Galactic density wave should first be taken into account to properly determine the intrinsic expansion parameters of the Scorpius-Centaurus OB association and the entire Gould Belt.
For example, the elongation of the velocity ellipsoid along the diagonal in Fig. 8a is the most important indicator for the presence of intrinsic expansion. contraction effects in the system. However, as can be seen from Fig. 8d , such an elongation is removed almost completely once the parameters of the spiral density wave have been taken into account. This fact leaves fewer chances for the implementation of a simple expansion model of the Gould Belt as a whole. Studying this question is not the main task of this paper; it will be considered in another paper.
Studying the influence of a large number of nearby Gould Belt stars on our solutions (19) and (20) is also of interest. In particular, the influence of the intrinsic kinematics of the Gould Belt can be responsible for the discrepancy between the phase angle χ ⊙ = −120
• (solution (20) ) and χ ⊙ = −91
• found from OB3 stars (at r > 0.8 kpc) using the "calcium" distance scale (Bobylev and Bajkova 2011) . To test this assumption, we obtained the solution based on a sample free from Gould Belt stars.
Galactic Kinematics from Distant Stars
Based on the approach described when obtaining solution (19) and using 58 distant stars located outside the circle with a radius of 0.6 kpc containing the Gould Belt stars (Fig. 1) , we found the following sought-for parameters: (u ⊙ , v ⊙ ) = (2.2, 8.4) ± (0.9, 1.1) km s −1 and
The error per unit weight is σ 0 = 9.9 km s −1 , the wavelength is λ = 3.2 ± 0.3 kpc, and V 0 = 255 ± 16 km s −1 . Figure 9 presents the results of our spectral analysis of the radial velocities (our analysis of the residual tangential velocities did not give a statistically significant perturbation amplitude). The wavelength of the radial velocity perturbations is λ = 2.7 kpc, which is slightly lower than that obtained by solving the kinematic equations. The significance of the peak is very high. Owing to the removal of nearby stars from the spectrum, the low-frequency part decreased compared to the spectrum shown in 2013), where three models of the Galactic potential constructed using data on hydrogen clouds and masers were proposed, with V 0 having been found to be close to 240 km s −1 (at R 0 ≈ 8.3 kpc). There are two parameters in solution (21) , χ ⊙ and f θ , whose values differ significantly from those obtained in solutions (19) and (20) . Now, the amplitude ratio and the Sun's phase are in agreement with the results of analyzing blue supergiants, f R = −6.6 ± 2. The following conclusions can be reached: (1) Gould Belt stars affect significantly the results of our analysis of the tangential velocities it is these stars that make a major contribution to such a large f θ = 7.9 ± 1.3 km s −1 in solution (20); (2) including Gould Belt stars in the sample leads to a noticeable shift of the Sun's phase in the density wave, χ ⊙ = −120
• , compared to χ ⊙ = −104
• found from distant stars. Note that there was no such problem when we determined the spiral density wave parameters from Cepheids , because Cepheids are not associated kinematically with the Gould Belt.
Candidates for Runaway Stars
The spiral density wave can produce a noticeable velocity perturbation for some of the stars reaching 10-15 km s −1 , depending on their positions in the spiral wave. Therefore, when determining the status of a star as a runaway, we consider the residual velocities calculated by taking into account the density wave parameters found. We obtained the following results.
(1) According to the estimate by Torres et al. (2010) , the eclipsing spectroscopic binary DW Car (B1V+B1V; 11M ⊙ +11M ⊙ ) is located at a heliocentric distance of 2840 ± 150 pc. It does not enter into the Hipparcos list of stars. According to the UCAC4 data, its proper motion components are µ α cos δ = −12.8 ± 1.6 mas yr −1 and µ δ = −1.1 ± 1.1 mas yr −1 . Similar values were also obtained in the TRC catalogue (Hog et al. 1998 ). The line-of-sight velocity is V γ = −7.3 ± 3.7 km s −1 (Southworth and Clausen 2007) . We found it to have a huge peculiar velocity at these parameters, |V pec | = 113 ± 28 km s −1 . (2) The SB2 system DH Cep (O5.5V+O6.5V) has a significant residual velocity, |V pec | = 44 ± 15 km s −1 . We used a distance estimate of 2767 ± 450 pc for it (Hilditch et al. 1996) . However, it is not marked as a runaway in the GOS2 catalogue ), but it is always rejected according to the 3σ criterion. The proper motion components (UCAC4) for it are probably not quite reliable.
(6) Finally, the star HIP 99303 (V1624 Cyg, B2.5V), r = 318 ± 23 pc, is rejected according to the 3σ criterion, although its peculiar velocity is small, |V pec | = 28 ± 2 km s −1 .
As can be seen from this list, two stars, DW Car and the SB2 system DH Cep, can be attributed with a high degree of reliability to runaway stars, because their peculiar velocities exceed 40 km s −1 . The star DW Car whose peculiar velocity exceeds 100 km s
especially stands out. We excluded the listed stars when solving Eqs. (2)-(4). However, as our analysis that is not presented here showed, the line-of-sight velocities of these stars are quite acceptable and can be used in Eqs. (2)-(4). They are not rejected according to the 3σ criterion and do not spoil the solutions.
DESCRIPTION OF THE DATABASE
The data format is described in Table 3 . Note that two values are given for the lineof-sight velocity error, ε Vr and σ Vr . The quantity ε Vr is the formal random error in the systemic velocity V γ when interpreting the line-of-sight velocity curves; its value can be , for a number of stars (in such cases, they were rounded off to 0.1 km s −1 ). The quantity σ Vr characterizes the quality of the observed line-of-sight velocities as a whole we used this quantity to assign the individual weights of the stars when solving the system of equations (2)-(4). As σ Vr we took either the dispersion of the residuals that the authors usually specify (r.m.s) and, in the case of its absence, the errors in the velocity amplitude for the first component (K1) of a spectroscopic binary system.
The peculiar space velocities of the stars were calculated by taking into account the Galactic differential rotation effects and the influence of the spiral density wave with the parameters found in solution (20) . Information about the bibliography is given in Table 1 .
CONCLUSIONS
Based on published sources, we created a kinematic database on massive (> 10M ⊙ ) young Galactic star systems located within ≤ 3 kpc of the Sun. For most of the stars within ≈600 pc of the Sun, the distance errors do not exceed 10%. We included all massive OB stars with known estimates of their orbital (dynamical) parallaxes; the errors in the dynamical distances for seven such systems are smaller than those in the trigonometric ones, with the errors for two of them being equal. Spectrophotometric distance estimates were used for more distant stars, but there are also calibration spectroscopic binary systems with very reliable distances among these objects. The main advantage of the proposed list of spectroscopic binary systems is that the latest information about the measured line-of-sight velocities and proper motions is reflected for them.
Based on the entire sample of 220 stars, we found the circular rotation velocity of the solar neighborhood around the Galactic center, V 0 = 259±16 km s −1 (at R 0 = 8 kpc), and the following spiral density wave parameters: the amplitudes of the radial and azimuthal velocity perturbations f R = −10.8 ± 1.2 km s −1 and f θ = 7.9 ± 1.3 km s −1 , respectively; the pitch angle for a two-armed spiral pattern i = −6.0
• ±0.4
• (λ = 2.6±0.2 kpc); and the radial phase of the Sun in the spiral density wave χ ⊙ = −120
• . The residual velocity dispersion for the stars of the entire sample obtained by taking into account the Galactic differential rotation effects and the influence of the spiral density wave is σ ≈ 7 km s −1 . This suggests that the stars are young and that their kinematic characteristics are close to those of hydrogen clouds, for which the residual velocity dispersion is 5.6 km s −1 . Based on a sample of 58 distant (r > 0.6 kpc) stars, we found the following parameters: V 0 = 255 ± 16 km s −1 , f R = −10.8 ± 1.2 km s −1 , f θ = 2.9 ± 2.1 km s −1 , i = −7.3 • ± 0.5
• , and χ ⊙ = −104
• ± 6
• . These are in good agreement with the results of analyzing other samples of OB stars by other authors. These parameters describe the properties of the Galactic grand-design spiral structure in the neighborhood under consideration.
Such peculiarities of the Gould Belt as the local expansion of the system, the velocity ellipsoid vertex deviation, and the significant additional rotation can be explained in terms of the density wave theory. All these effects decrease significantly once the influence of the spiral density wave on the velocities of these stars has been taken into account. Our study of the contribution from Gould Belt stars to the determination of the spiral density wave parameters showed that (1) these stars affect significantly the results of analyzing the tangential velocities they make a major contribution to the large value of f θ = 7.9 ± 1.3 км/c km s −1 ; (2) including Gould Belt stars in the sample leads to a noticeable shift of the Sun's phase in the density wave, ∆χ ⊙ = 30
• , compared to the value found from distant (r > 0.6 kpc) stars. Among the list of calibration spectroscopic binary systems by Torres et al. (2010) , the runaway star DW Car with a significant peculiar velocity, |V pec | = 113 ± 28 km s −1 , has probably been revealed for the first time. The SB2 system DH Cep also has an appreciable peculiar velocity, |V pec | = 44 ± 15 km s −1 .
